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The stock market is a complex adaptive system. With the discovering of the stock 
market abnormal phenomena, many traditional financial theories can’t give the right 
explanations. There are many difficulties in empirical research on stock market based 
on historical data. The Agent-based artificial stock market is the core research field of 
computational finance, which provides a new research idea for us to study the 
microstructure and macroscopic phenomenon of stock market. 
The main work of this paper is to build an artificial stock market based on the real 
situation of China, through the method of Agent-based computational finance. Based 
on the bounded rationality heterogeneous body modeling, we build a continuous double 
auction artificial stock market using the Java language, according to the actual situation 
of China’s stock market, and we also provide a very excellent output interface to 
support our research. In order to calibration verification of our artificial stock market, 
first of all, we confirm that China stock market show the peak fat-tailed distribution, 
volatility clustering features and the long memory features during the past 16 years. 
After many experiments in our artificial stock market, we examine the simulation 
data. The result recreates the peak fat-tailed distribution, volatility clustering features 
and the long memory features. Therefore, our artificial stock market provides a 
simulation platform for research in trader behavior, design of market rules and 
information asymmetry. 
Next, the author design a typical market operation of institutional investor 
experiment. In the experiment, institutional investors, has amount of money and stock, 
obtained a huge profit through a typical “wash-dish-cargo-ship” operation behavior, 
while normal traders suffer great losses. We also test the effect of short selling on the 
stock market. The results show that the short selling mechanism with margin ratio of 
50% will improve market liquidity and stability. 
Only part of the actual decision-making of traders in read stock market is 
considered in this paper, so it is not fully reflecting the bounded rationality and 
heterogeneity of the Agent. The system design is also to be further considered, which 
is the research direction in the future. 


















摘要 ...................................................................................................................... I 
ABSTRACT ..................................................................................................... II 
第一章 绪论 ...................................................................................................... 1 
1.1 研究背景 ................................................................................................ 1 
1.2 研究意义 ................................................................................................ 2 
第二章 文献综述 ............................................................................................ 3 
2.1 计算金融学国内外研究综述 ................................................................ 3 
2.1.1 国际总体研究综述....................................................................... 3 
2.1.2 国内研究综述............................................................................... 4 
2.1.3 综述总结....................................................................................... 5 
2.2 基于主体的仿真工具研究综述 ............................................................ 6 
2.2.1 Swarm ........................................................................................... 6 
2.2.2 NetLogo ........................................................................................ 6 
2.2.3 Repast ............................................................................................ 7 
2.2.4 Anylogic ........................................................................................ 7 
2.2.5 JASA ............................................................................................. 8 
2.2.6 各个平台的总结........................................................................... 8 
第三章 基础理论介绍 ................................................................................. 10 
3.1复杂适应系统 ....................................................................................... 10 
3.2计算金融学 ........................................................................................... 10 
3.2.1 计算金融学的产生和发展......................................................... 10 
3.3 行为金融学理论 .................................................................................. 12 
3.3.1 行为金融学的产生与发展......................................................... 12 
















3.4 遗传算法 .............................................................................................. 14 
3.5人工股票市场的校准 ........................................................................... 15 
第四章 中国股票市场的统计特征实证分析 ....................................... 19 
4.1中国股票市场数据选取 ....................................................................... 19 
4.2股票市场正态性检验 ........................................................................... 19 
4.3波动聚集性检验 ................................................................................... 21 
4.4长期记忆性检验 ................................................................................... 25 
第五章 人工股市的设计和搭建 .............................................................. 26 
5.1人工股市的总体设计 ........................................................................... 26 
5.2交易者主体的设计 ............................................................................... 27 
5.2.1 交易者主体决策过程设计......................................................... 27 
5.2.2 交易者主体混合决策模型......................................................... 28 
5.2.3 交易者报单价格......................................................................... 30 
5.2.4 交易者报单数量......................................................................... 31 
5.3 交易者主体的学习进化 ...................................................................... 32 
5.4市场的价格形成机制 ........................................................................... 34 
5.5市场的交易规则 ................................................................................... 36 
5.3.1 涨跌幅限制................................................................................. 36 
5.3.2 最小报价单位............................................................................. 36 
5.3.3 融券卖空机制............................................................................. 36 
5.6 人工股票市场中的时间概念 .............................................................. 37 
5.7 模型整体结构和运行界面 .................................................................. 37 
5.7本章总结 ............................................................................................... 39 
第六章 人工股市实验模拟结果的分析 ................................................ 40 
6.1仿真实验参数的设定 ........................................................................... 40 
6.2仿真实验的市场校准 ........................................................................... 40 
















6.4卖空机制对股市波动性的影响 ........................................................... 45 
第七章 总结与展望 ...................................................................................... 50 
7.1全文总结 ............................................................................................... 50 
7.2研究展望 ............................................................................................... 50 
参 考 文 献 .................................................................................................... 52 
致 谢 ................................................................................................................ 525 



















Table of Contents 
ABSTRACT in Chinese ................................................................................ I 
ABSTRACT in English ................................................................................ II 
Chapter 1 Introduction ................................................................................. 1 
1.1 Research Background ............................................................................ 1 
1.2 Aim of Research ..................................................................................... 2 
Chapter 2 Literature Review ...................................................................... 3 
2.1 Review of Research on Computational Finance ................................. 3 
2.1.1 International Literature Review .................................................... 3 
2.1.2 Domestic Literature Review ......................................................... 4 
2.1.3 Summary of Review ..................................................................... 5 
2.2 Review of Agent-Based Simulation Tookit ........................................... 6 
2.2.1 Swarm ........................................................................................... 6 
2.2.2 NetLogo ........................................................................................ 6 
2.2.3 Repast ............................................................................................ 7 
2.2.4 Anylogic ........................................................................................ 7 
2.2.5 JASA ............................................................................................. 8 
2.2.6 Summary ....................................................................................... 8 
Chapter 3 Introduction of Theoretical Foundation .......................... 10 
3.1 Complex Adaptive System ................................................................... 10 
3.2 Computational Finance ....................................................................... 10 
3.2.1 Emergence and development of Computatoinal Finance ........... 10 
3.3 Behavior Finance ................................................................................. 12 
3.3.1 Emergence and development of Behavior Finance..................... 12 
3.2.2 Foundamentalist and Chartist ..................................................... 13 













Table of Contents 
VII 
 
3.5 Calibration of artificial stock market ................................................ 15 
Chapter 4 Empiricial Analysis of Chinese Stock Market ............... 19 
4.1 Data Selection of Chinese Stock Market ............................................ 19 
4.2 Normality Test ...................................................................................... 19 
4.3 Test of Volatility Clustering ................................................................. 21 
4.4 Test of Long-memory ........................................................................... 25 
Chpater 5 Design and Building of artificial stock market ............. 26 
5.1 System Design of artificial stock market ........................................... 26 
5.2 Design of Trader Agent ........................................................................ 27 
5.2.1 Decision-making process of Trader ............................................ 27 
5.2.2 Mixed Decision-making Process ................................................ 28 
5.2.3 Price of Order .............................................................................. 30 
5.2.4 Quantity of Order ........................................................................ 31 
5.3 Evolution of Trader Agent ................................................................... 32 
5.4 Price mechanism in Market ................................................................ 34 
5.5 Trading Rules in Market ..................................................................... 36 
5.3.1 Price Limit .................................................................................. 36 
5.3.2 Tick Size...................................................................................... 36 
5.3.3 Short Selling................................................................................ 36 
5.6 Time in artificial stock market ........................................................... 37 
5.7 Overall structure of Model and Interface of Pragram ..................... 37 
5.7 Summary ............................................................................................... 39 
Chapter 6 Analysis of Simulation Results ............................................ 40 
6.1 Setting parameters of experiment ...................................................... 40 
6.2 Calibration of Simulation experiment ............................................... 40 
6.3 Game of institutional investors and retail investors ......................... 42 
6.4 Influences of short selling mechanism to market volatility .............. 45 













Table of Contents 
VIII 
 
7.1 Summary of Full Text .......................................................................... 50 
7.2 Research Prospect ................................................................................ 50 
References ........................................................................................................ 52 
Acknowledgements ..................................................................................... 525 



















































































































































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
